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The following information supplements the Laboratory Report submitted by Director
John C. Browne of Los Alamos National Laboratory (LANL).

Stockpile Stewardship

The purpose of the National Nuclear Security Administration’s (NNSA) Stockpile
Stewardship Program (SSP) is to maintain high confidence in the continued safety and
reliability of the Nation’s nuclear weapons arsenal without returning to underground
nuclear testing.   SSP consists of several integrated sets of activities:  surveillance, life
extension, manufacturing, design capability, infrastructure revitalization, workforce
regeneration, and certification.  Each of these depends on and contributes to the others
and success requires that there be a reasonable balance among and between them –
suggestions that the SSP should be skewed to place significantly more emphasis on one
over the others put the overall success of SSP at risk.

As the gap between the time when the last nuclear test was conducted and the date of
each annual certification grows, our ability to successfully execute the Stockpile
Stewardship mission becomes more difficult.  We will not be able to do the job if we do
not reverse the aging of our infrastructure or the aging of our workforce.   Nor can we
expect success if we do not systematically improve the scientific and technical tools and
machines that allow weapons technical experts to advance their understanding through
experimentation, computation, and simulation.  These issues are discussed in greater
detail below.

Surveillance

Surveillance occurs year-round on all weapons systems in the active stockpile, including
the five systems for which Los Alamos is responsible:  B61, W76, W78, W80, and W88.
Its purpose is to identify indicators of existing, or impending, conditions that could
impact safety, reliability, or performance, with the goal of developing a predictive
capability. This is accomplished by using a suite of tests, including:

• Functional testing of selected components;
• Destructive analysis of components to identify defects or failures in

individual nuclear and non-nuclear parts;
• Flight testing of warheads in which nuclear material has been removed

and replaced with precision instrument packages that match the critical
features of weight and moment of inertia; and

• Nondestructive evaluation of selected components.
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Results of these tests are combined with data collected over the life of each weapon
system for analysis by nuclear weapons experts who use expert judgment to determine
impacts.  Defects from aging, design or production that are revealed through surveillance
activities are formally addressed via “significant finding investigations” (SFI).

Significant Finding Investigations
SFIs are conducted in accordance with formal, NNSA-established protocols whenever a
condition is found in a stockpiled weapon that does not meet the original weapon
condition or design intent.   Multi-disciplinary expert review teams begin by assessing the
potential and immediate impacts of the identified condition.  The results of this initial
assessment determine the priority assigned to resolution of the SFI.   Safety-related SFIs
automatically receive top priority.

On average, LANL conducts about 500 surveillance tests per year on weapons drawn
from all stockpiled systems.  We expect to conduct 650 surveillance tests in FY 03.  The
number of weapons systems in the nuclear stockpile is the primary basis for selecting the
level of surveillance activity; the number of individual weapons is a secondary
consideration.  Thus, surveillance activity is not projected to decline as a result of the
Nuclear Posture Review and its goal to achieve significant reductions in the number of
weapons in the nuclear stockpile.

The ratio of SFIs in LANL-designed systems to surveillance tests since the end of
underground nuclear testing is 65:5000.  At the current time, LANL has 30 open SFIs,
ranging in age from 1 to 65 months; none of these are safety-related.  LANL’s average
time to complete and close an SFI is 34 months, depending on the extent to which large-
scale experiments such as hydrodynamic tests or detailed computer simulations are
required.

SFI protocols provide a flexible, risk-based approach that assures immediate attention
and highest priority for real or potential safety-related problems and provides that other
SFIs will be prioritized with other ongoing SSP work.  This approach assures the best use
of available resources.  Significant acceleration of the rate at which SFIs are completed
and closed would require considerably increased funding, or significant reductions in
funds currently devoted to other SSP work, or both.   Absent specific evidence that the
safety, reliability or expected performance of any stockpiled weapons system is in doubt,
LANL would not advocate such acceleration.

Stockpile Life Extension Programs

Even in storage, nuclear weapons have dynamic properties that cause changes and
deterioration of some parts and components over time.  To address these changes and to
assure continued safety and reliability, NNSA, the Department of Defense (DoD), and the
Nuclear Weapons Council (NWC) have agreed on specific life extension programs for
selected weapons systems.

Two LANL-designed systems – the B61 and the W76 – have been designated for life
extension programs.  Based on a process (Phase 6.X) that mimics the management
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framework for designing and building nuclear weapons and that was used by the DOE
Office of Defense Programs (now NNSA/DP) for over 40 years, both systems will be
refurbished.

B61 LEP
Refurbishment of the B61 Mods 7 and 11 canned subassemblies is scheduled to begin in
2006.  A feasibility and cost study was authorized last year.  Planning, risk assessment,
scheduling and cost estimating are in progress at LANL; material tests are being
performed at Y-12 and at Los Alamos.   The Kansas City Plant will evaluate the
manufacture of new components with substitute materials.  The Certification Plan, Test
and Evaluation Plan, and Weapon Design and Cost Report are scheduled to be released in
July, 2002.  The B61 LEP is on track to meet its scheduled commitments.

W76 LEP
Extension of W76 warhead life through 2042 has been established by the Department of
the Navy.  A comprehensive evaluation of the condition and life expectancy of the
materials in the nuclear explosives package has been completed.  Engineering
development was begun last year and will continue through production development and
certification.  LANL’s W76 LEP is on track to meet its scheduled commitments.

Manufacturing

In addition to its responsibility for the B61 and W76 LEPs, LANL contributes to the
overall sustainment for all nuclear weapons via various manufacturing activities.   These
include manufacture of beryllium parts in the new Beryllium Technology Facility at
LANL, which was qualified last year and is the only such capability in the country.
LANL also makes tritium-loaded neutron sources for Sandia National Laboratories and
supplies detonators to the Kansas City Plant.  LANL also is responsible for producing
joint test assemblies (mock pits for field test devices) as well as packaging and
transportation materials for shipping explosives components.  All manufacturing
commitments have been met on time and to specification; we expect to continue this level
of performance in FY 03.

The largest and highest priority manufacturing activity at LANL is pit manufacturing.
LANL is on track to produce a certifiable pit for the W88 in 2003.  “Certifiable” means
that we can demonstrate that the pit has been fabricated according to design
specifications, can be manufactured in a reproducible process, and that necessary quality
systems are in place.  Associated safety, security and technical requirements are
demanding.  Specific processes include materials purification and alloying, machining,
welding, and inspection.  While we have made every effort to duplicate what was done in
the original manufacture of pits at Rocky Flats, changes in environmental requirements
and other factors have necessitated some modifications. More than 40 separate processes
have to be documented and individually qualified.

To date, LANL has produced 11 pits for engineering development and testing purposes.
The production schedule for the remainder of the year will include 3 more pits, 19 hemi-
shells for testing and analysis, 4 subcritical components, and many small parts for
certification.
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Pit manufacturing is a multi-purpose effort that is designed to: a) reestablish the
capability to manufacture plutonium pits in limited (10 – 20/year) quantities; b) prototype
processes and configurations for use in a modern pit facility; and c) produce replacement
pits for those destructively tested in the annual surveillance of the W88 system.

Taken together, all manufacturing activities at Los Alamos make LANL the second
largest production site in the NNSA complex.

Certification

LANL and Sandia National Laboratories jointly share the responsibility for continually
assessing the safety and reliability of the nuclear weapons for which we are the joint
design agencies.  Annually, LANL and SNL issue annual assessment reports that
summarize the Laboratories’ knowledge about the health of our warheads.  These reports,
in conjunction with the annual assessment letters issued by the President of SNL, and
myself to the Secretaries of Energy and Defense, constitute the formal evaluation of the
safety and reliability of the nuclear weapons in the Nation’s stockpile.  This annual
certification currently being accomplished without nuclear testing and represents one of
the most technically challenging tasks ever assigned to the Laboratories.   Although there
are no guarantees that certification without testing will always be possible, I am confident
today that the warheads remain safe and reliable.

A second certification responsibility that applies uniquely to LANL is the requirement to
certify pits manufactured here.  Pit certification involves three types of certification
activities:

• Production certification - assurance that the pits are made according to
design specifications;

• Engineering certification - assurance that the pit will endure the
“Stockpile-to-Target-Sequence environments” encountered during
storage, handling and delivery; and

• Physics certification - assurance that the pit will produce the required
yield to perform its mission.

Los Alamos has identified a series of Laboratory and subcritical experiments that are
designed to provide the necessary data, within the limits of non-nuclear tests that will
allow our technical experts to assert the pit will perform as required.  We have also
obtained NNSA approval of a baseline change that will allow the certification date to
move forward from 2009 to 2007.

Weapon’s Science and Technology

All of the foregoing accomplishments and potential for future achievements are
attributable to and depend on the availability of a robust, continually advancing science
and technology base.  I am concerned that near-term and competing demands often
appear to be more immediately urgent than new investments in science and technology
and that the temptation to balance today’s budgets by postponing such investments is
often too great to resist.  Three subjects are worth mentioning in particular:
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• Advanced Simulation and Computing (ASC);
• Hydrodynamic Testing (DARHT); and
• Proton Radiography (LANSCE, AHF)

Advanced Simulation and Computing (ASC)

The ASC program is intended to provide via computation and simulation the types
information previously obtained via underground nuclear testing – although it must be
noted that ASC is not and is not intended to be a substitute to replace all testing.  The
objective of the program, which is a joint effort among the three NNSA laboratories, is to
provide by FY 2005 validated 3-D, high-fidelity physics, full-system simulation codes
required for engineering, safety and performance analysis of the stockpile.

At all three laboratories, we continue to make rapid advances in our ability to simulate
nuclear explosions more quickly and with greatly increased detail.  Earlier this year,
LANL completed its first 3-D simulation of a full nuclear weapon system explosion.  The
calculation was run remotely from Los Alamos on the “White” machine at Livermore
Laboratory.  In about 4 months of around-the-clock computing, the simulation used more
than 480 million cells on 1,920 of the White machine’s 8,000+ processors.  Actual time
on the central processing unit was the equivalent to computing continuously on a high-
end home computer for more than 750 years.  This first-ever 3-D simulation represents
significant advances in visualization techniques as well as in computing power.

The ultimate objective of the ASC program is a 100-teraflop machine which we believe is
necessary to provide timely weapon system simulations for the weapons design
community.  The next step beyond the White machine at Livermore is acquisition and
installation of the 30-teraflop “Q” machine at LANL, which is currently underway.

Hydrodynamic Testing and DARHT

The most critical component of a nuclear weapon is the primary.  Hydrodynamic tests –
non-yield experiments that measure implosion characteristics — enable us to examine
and more fully understand primary performance.

To date, one axis of the Dual Axis Radiographic Hydrodynamic Test (DARHT) facility
has been completed and the 2nd axis is scheduled for completion at the end of calendar
02.  Commissioning of the 2nd axis will take place during FY 03 and the full 2-axis
capability will become available in FY 04.   LANL has successfully operated by the first
axis for experimental purposes while continuing construction on the 2nd axis, thus
capitalizing on the initial investment of taxpayer dollars before the entire facility has been
completed.

Using a single axis, DARHT has enabled us to image hydrodynamic tests with
unprecedented resolution and clarity.  The 2nd axis will enable stereoscopic and time-
sequenced views of hydrodynamic experiments, which are vital to supporting life
extension programs, W88 pit certification, and validation of new modeling tools for
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simulating weapons safety and reliability.   We expect that DARHT will be the primary
test facility for the Stockpile Stewardship Program for the coming decade.

Eventually, however, advanced radiography capabilities will be needed to address future
challenges of stockpile stewardship and to train and qualify the next generation of
weapons designers who will be the first generation required to certify the nuclear
stockpile having had no direct nuclear test experience.

Proton Radiography, LANSCE, and AHF

In a no-test environment, high-fidelity radiographic motion pictures of hydrodynamic
tests will be the next best means of understanding weapon performance.   The most
promising technology – developed by scientists at Los Alamos via the Laboratory
Directed Research and Development (LDRD) program – is proton radiography.

Proton radiography is already an operational tool at the Los Alamos Neutron Science
Center (LANSCE) and has been used to make quantitative measurements of high
explosive and other weapon relevant material behavior under extreme dynamic
conditions.  The capability is used by weapon designers and by other research
collaborators on a variety of science undertakings.  Proton radiography has already
provided data that has influenced stockpile decisions.  Its availability supports and
strengthens LANSCE as the Laboratory’s flagship user research facility.

LANSCE just completed one of its most successful and productive running periods,
operating with greater than 90 percent availability, 7 days/week, 24 hours/day.  This rate
of availability allowed LANSCE to support more than 200 experiments and over 300
users.  In this respect, LANSCE is a key element in LANL’s efforts to provide the
intellectual capital that we will need over the next decade.  By providing an exciting
experimental tool to address basic science and stockpile issues, we are continuing to
attract early-career scientists who bring fresh approaches to LANL’s mission and related
tasks.   Historically, LANSCE has been the entry point for over 1000 of our scientific and
technical personnel.

Advancing radiographic capabilities to accurately image hydrodynamic experiments with
sufficient detail to address long-term certification and assessment requirements is critical.
A high-resolution radiographic motion picture of a hydrodynamic test provides us with a
means of understanding weapon implosions. Data obtained from these experiments will
provide the strongest technical justification for determining nuclear weapon performance,
short of a nuclear test.  High-energy proton beams delivered with flexible time-
sequencing (tens of pulses) will provide an unprecedented capability to directly image
very thick complicated geometries of surrogate weapon configurations.  The most
promising technology for establishing this capability through the creation of an Advanced
Hydrodynamic Facility (AHF) is based on high-energy protons.  Current efforts are
underway to evolve the technically essential tool of radiography based on the current x-
ray facilities to an AHF based on protons.  This work is essential to ensure that this
critical prediction validation and precision design tool can be developed to maintain
future nuclear-weapon expertise.  An AHF designed to address design physics
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requirements in the 2015-2020 timeframe must be started soon.  The Nation’s investment
in this area is both prudent and timely.

Threat Reduction and Homeland Security

For decades, the U.S. has invested in tools to respond to a nuclear accident or guard
against a surreptitious nuclear weapon threat and has provided help to the International
Atomic Energy Agency and other governments to safeguard and control nuclear
materials.  Since the early 1990s, we have helped secure vulnerable nuclear materials in
Russia.  Dating to the early 1980s, LANL has conducted research in biological sciences –
research initially supported via LDRD funding – which led directly to our ability, post
9/11, to support deployment of the Biological Aerosol Sentry and Information System
(BASIS) system, developed with Lawrence Livermore National Laboratory (LLNL), and
to provide forensic expertise in analyzing anthrax samples.  Obviously, these efforts have
taken on new and urgent priority since September 11.

NNSA has unique expertise, resident at Los Alamos, Lawrence Livermore, and Sandia
National Laboratories, in nuclear, chemical and biological technologies.   That expertise
has a long and successful history of supporting the intelligence community.  In light of
the new priorities and challenges following September 11, I believe that the NNSA
laboratories can and should play a central role in providing the science and technology
for countering the terrorist threat and protecting the U.S. and its allies against weapons of
mass destruction.   Three key near-term challenges are particularly suitable for NNSA
laboratory attention:

• Preventing and responding to threats of nuclear terrorism;
• Detecting and countering biological weapons; and
• Analyzing and protecting the Nation’s critical infrastructure.

Programs already are underway in all of these areas, including our work in biological
research and in the National Infrastructure Security Analysis Center (NISAC), which we
are conducting in cooperation with Sandia National Laboratories.

Tightly controlling nuclear and radioactive materials continues to be the key to
preventing terrorists or rogue states from creating radioactive dispersal devices – so-
called “dirty bombs” – or nuclear weapons.  The demonstrated global reach of terrorists
and states that sponsor terrorism and their interest in weapons of mass destruction call for
enhanced protection and management of nuclear and radioactive material inventories.

The goal of a strong, integrated, NNSA-led program is a global web of protection that:
• Ensures nuclear and radioactive materials are protected from theft and

misuse;
• Responds to thefts of materials and threats involving nuclear and

radioactive materials;
• Interdicts illicit trafficking in nuclear and radioactive materials;
• Detects and responds to non-nuclear-weapon States’ attempts to

produce or acquire materials for nuclear weapons programs;
• Promotes responsible management of existing military and civilian

nuclear and radioactive material inventories; and
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• Provides international confidence in the global systems of protection
and control.

We should seriously consider a specifically defined role for the NNSA and its
laboratories as principal R&D support to reducing the threat and securing our homeland
from terrorists and their potential to use weapons of mass destruction whether nuclear,
chemical or biological, against us.  A streamlined, integrated approach to funding and
program development that would ensure needed state-of-the-art technologies and a
longer-term R&D program to address future contingencies would contribute significantly
to our ability to effectively counter terrorist threats.

Laboratory Directed Research and Development (LDRD)

The LDRD program enhances the scientific and technical capabilities of national
laboratories to meet long-term science and technology needs of the nation.  This
means being able to explore new developments in all relevant areas of science
quickly and develop ideas that eventually serve the policy objectives of the
federal government.  Throughout the history of the LDRD program the
Laboratory has focused a significant portion of these resources on important
scientific questions that underpin our nuclear weapons mission. LDRD
investments have produced innovations essential to the ability of the laboratories
to continue to accomplish our long-term programmatic missions.  The program
has a clear reputation for attracting high-caliber staff needed to meet the science
and engineering challenges of stockpile stewardship, reducing the threat of
weapons of mass destruction, homeland defense, and other missions.  LDRD
advances the frontiers of knowledge in scientific fields vital to the Laboratories’
missions, future, and effectiveness in serving the Nation.   Some examples of
success and clear benefit follow.

In the absence of testing for nuclear weapons, more detailed knowledge is
needed on nuclear and other key materials contained in weapons systems in
order to better understand how they age. We recently invested in work exploring
issues such as the interactions of a plutonium surface with its surrounding
environment.  Such studies help us understand what might happen as a weapon
ages, and also inform us about better ways to store nuclear materials or even to
clean up environmental legacies from the Cold War.  In addition, we have
identified opportunities for additional research on nuclear materials and their
properties, based on novel experimental approaches and new capabilities in
materials modeling.  The investment in these research topics does and will have
direct impact on our ability to perform our mission.

In the area of countering the proliferation of weapons of mass destruction
(WMD), the Nation faces potentially devastating new weapons systems based
on chemical or biological weapons.  LANL is seeking ways to detect the
development or use of such weapons.  Several new ideas have been proposed
and funded to explore fundamental science and technology needed to combat the
development and use of WMD.  For example, researchers are exploring the
fundamental mechanisms that produce virulence in pathogens. Understanding
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these mechanisms should enable us to design new sensors for rapid and early
detection of the use of biological weapons.

Facilities and Infrastructure Initiative

The entire nuclear weapons complex managed by the DOE/NNSA—the production
plants and laboratories—is faced with serious aging problems that threaten our ability to
carry out the stockpile stewardship mission. To continue to work effectively on these
DOE/NNSA missions, our Laboratory needs outstanding scientists and engineers
working in state-of-the art facilities.  Our facilities have deteriorated badly—buildings,
roads, sewer systems; electrical power grid and other critical infrastructure are
approaching fifty years old and are crumbling at an alarming rate.  A dedicated and
enduring revitalization effort is crucial for the long-term viability of this Laboratory and
the weapons complex as a whole.

We believe that there are three distinct areas that must be addressed in order to ensure
infrastructure sustainability to meet our mission. Those three areas include: implementing
formal facilities consolidation efforts and cost reduction initiatives; addressing high-
priority facility maintenance backlogs; and investing in new construction projects, where
appropriate and economically feasible.  Each of these areas requires commitments to
achieve positive results. Each area addresses safety and security needs and allows
Laboratory facilities to be sustainable over the next 20 to 40 years.

Ten or more years ago, the long-term outlook for the nuclear weapons complex and
budget was uncertain, but the requirement to ensure the safety and reliability of the
Nation's nuclear deterrent remains. During this period, Los Alamos and much of the rest
of the nuclear weapons complex sacrificed continual reinvestment for the future in favor
of short-term operational needs.  With existing operating funds, we have been able to
complete some urgent maintenance at our aging facilities, but this only scratches the
surface. Only the utmost top-priority issues have been addressed, while the backlog of
unfunded maintenance continues to grow as facilities age. The demands placed on the
safety and security infrastructure from increased regulation and oversight have also
stressed our resources. We are still running many buildings to failure.

We strongly support General Gordon’s 10-year Facilities and Infrastructure
Revitalization Initiative.  Congress provided an initial down payment last year, but
continued support is critical in FY03 and beyond.  Without continuing and strong support
of this initiative, we will not be able to carry out either the manufacturing or certification
efforts for the stockpile.  Furthermore, we request your strong support for General
Gordon’s Five Year Defense Plan for NNSA at a level that can support the growing
requirements and need for development of new tools and experimental facilities for
certification of an aging stockpile.


